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A type of stereoscopic reproduction device for a television receiver characterized by the 

following facts: it has a liquid-crysul cell with a 2-layer electrode structure, ta which two firs, 
elecrrodesarrangedonmetwosurfacesofaliquid^rystallayeraresplitmtophrralta 

^de plates respectively, second electrodes to. are arranged facing said firs, electrodes vra 
T^Z are split into plural second decode plates, respectively, and said firs, and second 
Ltrodes, said insulators, and said liouid-crysu, layer arc laminated such mat * «-»- 
^een said firs, electrode plates and said second electiode plates faenrg each „*er on the two 
L of said hquid-crys*. layer are nearly equal to each other, said lioutd-crysta, cel, ,s ar^ged 

switching drive means that sequentially switches the polarization direction of satd polanzed 

a, an interval equal to the widths of said first and second electrodes tot at least btsect and 
liquid-crystal cell in the vertical direction of said image of said image recerving tube. 

retailed expl """'"" «f the invention 

Industrial application field . . 

ms invention pertains to a type of stereoscopic reproduction device for a television 

receiver. 

^ 1 the prior art, a frame sequential system is proposed as a method for viewing the video 
reproduction signal displayed on the screen of a television receiver (hereinafter referred to * , . 

sysem switehingofmevideosi^alforateri^eyeandftevideosi^alforftelefteyers 
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right eye and the image for the left eye, the polarization directions of the polarized screen made 
of a liquid crystal are switched orthogonally to each other. 

For the conventional stereoscopic reproduction device for a television recerver, the 
aforementioned face sequence system is adopted to play back the stereoscope >mage. 

Problems to be solved by the invention 

b to conventional stereoscopic reproduction device for a televrsron recerver, swrtching 
to polarization direction of the polarized screen should be performed within the vertical 

a liquid crystal, it is difficult to switch to polarization direction within to vertical blantog 
period, and when to polarized screen is used to view to reproduction image, hor.zon.al hues 
appear and to image becomes distorted. Thus, a good stereoscopic reproduction .mage cannot 



be formed. 



Means to solve the problems 

In order to solve to aforementioned problem, this invention provides a type of 

has a hqulcrysta. cel. win, a Mayer etecttode strucmre, in which two first electrodes arranged 
on the two surfaces of a liquid-crystal layer are split into plural first electrode plates, 
respectively, second dectrodes to, are arranged facing said firs, electrodes v,a an insulator are 
sp« into plural second elective plates, respectively, and said firs, and second electro** £ 

electrode plates and said second electrode plates facing each other on to two srdes of sa,d 
liquid-crysta. layer are nearly equal to each often said liquid-crystal cel. is arranged .„ a 
polarized screen m front of the image receiving tube of to television recerver, and .. has a 

screen from one [portion] of to effective viewing area on sard mage recemng tirbe to to other 
a. an interval equal to tooths of said firs, and second eleetrodes that a. leas, b,sect sard 
liquid-crystal cell in to vertical direction of said image of said image recemng rube. 

Application example -_r™.o 
As will be explained later, the constitution of the stereoscopic reproduction device for a 

televisions^ 

either side of liquid crystal (5) are split into plural first electrode plates (al), (cl), (b2), (d2), 
respectively. Second electrodes (2) and (8) arranged facing first electrodes (4) and (6) via 
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insulators (such as insulating films) (3) and (7), respectively, are split into plural second 
electrode plates (bl), (dl), (a2), (c2), respectively. Said first electrodes (4) and (6), second 
electrodes (2) and (8), insulators (3) and (7), and liquid crystal (5) are laminated to form liquid- 
crystal cell (10) with a 2-layer electrode structure such that the distances between first electrode 
plates (al), (cl), (b2), (d2) and second electrode plates (a2), (c2), (bl), (dl) that face both sides 
of liquid crystal (5) are nearly equal to each other. Liquid-crystal cell (10) is arranged via 
polarized screen (12) in front of image receiving tube (1 1) of the television receiver. Also, it has 
a switching drive means which sequentially switches the polarization direction of polarized 
screen (12) from one side of the image to the other at an interval equal to the widths of first 
electrodes (4) and (6) and second electrodes (2) and (8) that at least bisect liquid-crystal cell (10) 
in the vertical direction of effective viewing area (14) of image receiving tube (1 1). 

For the stereoscopic reproduction device for a television receiver in this invention, by 
easing the high-speed polarization direction response required of the polarized screen of the 
conventional device, good stereoscopic images free of flicker can be obtained even by using 
liquid crystal that has a slow response. In this constitution, the polarized screen is split several 
times in the horizontal direction of the TV image, and the polarization direction is switched. 

Assuming the repeating frequency of the TV vertical synchronization signal to be V H 
(Hz), and the split number of the electrodes (the number of electrode plates) of the liquid-crystal 
cell to be n, the switching time T for switching the polarization direction becomes: 
T=l/V H x(n-l)/n. 

It is possible to use a liquid crystal with a slow polarization direction switching response. 
In addition, because the boundary line of the split electrodes has a 2-layer electrode structure, no 
horizontal line appears on the reproduction image when the polarization direction is switched. 

In the following, the stereoscopic reproduction device for a television receiver in this 
invention will be explained in detail with reference to Figures 1-7. 

Figure 1 is a cross section of the liquid-crystal cell, a main component in this invention. 

The liquid-crystal cell has a 2-layer electrode structure with the electrode divided into 
four portions. In this figure, the multi-layer structure has the following layers as counted from 
the top down: glass (1), electrode (2), insulating film (3), electrode (4), liquid-crystal layer (5), 
electrode (6), insulating film (7), electrode (8), and glass (9). On one side of the electrode 
configuration, electrode (2) and electrode (4) are arranged facing each other via insulating film 
(3). On the other side of the electrode configuration, electrode (6) and electrode (8) are arranged 
facing each other via insulating film (7). The two portions together form the 2-layer electrode 
structure. Electrode (4) ((8)) is composed of two electrode plates (al) and (cl) ((a2), (c2)), and 
electrode (2) ((6)) is composed of two electrode plates (bl) and (dl) ((b2), (d2)). Assuming the 
TV image size to be I, the total of 8 electrodes, including 4 electrode plates (al), (bl), (cl), (dl) 
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and 4 electrode plates (a2), (b2), (c2), (d2), are arranged at a spacing of I sin 6 / n (where n = 4, 
because of the 4 electrodes (2), (4), (6) and (8) although another number n = 2 or greater may be 
selected). 

Electrode plates (al), (a2), electrode plates (bl), (b2), electrode plates (cl), (c2), and 
electrode plates (dl), (d2) are respectively arranged facing each other, and the distances between 
electrodes (2) and (6) (and between (4) and (8)) are nearly equal to each other in the 
configuration. 

Figure 2 is a diagram illustrating the liquid-crystal cell as it is used. Figure 3 is a diagram 
illustrating the relationship between the 8 electrode terminals of liquid-crystal cell (10) and the 
effective viewing area of the image receiving tube. 

As shown in Figure 2, polarized screen (12) is arranged in front of TV image receiving 
tube (1 1), and cell (10) is arranged in front of said polarized screen (12). 

Consequently, the entire TV image is completely covered with polarized screen (12) and 
liquid-crystal cell (10). fn this case, polarized screen (12) and liquid-crystal cell (10) are 
integrated for use. 

As shown in Figure 3, effective viewing area (14) is a little smaller than outer frame (13) 
of TV image receiving tube (1 1). 8 electrode terminals (al '), (a2'), (bl '), (b2'), (cl '), (c2'), 
(dl'), (d2') that are connected to said 8 electrode plates (al), (a2), (bl), (b2), (cl), (c2), (dl), 
(d2), respectively, are connected via connecting lines (indicated by solid lines and broken lines in 
the figure) to the output side of amplifier (25) to be explained later. Said amplifier (25) is 
composed of 4 amplifiers A, B, C and D. 

Electrode plate (al) of electrode (4) is connected through electrode terminal (al ') to the 
output side of amplifier A, and electrode plate (cl) of the same electrode is connected through 
electrode terminal (cl ') to the output side of amplifier C. Similarly, the following connections 
are made: electrode plate (bl) of electrode (2) -> electrode terminal (bl ') -> amplifier B; 
electrode plate (dl) of the same electrode -» electrode terminal (dl') -» amplifier D; electrode 
plate (b2) of electrode (6) -> electrode terminal (b2') -> amplifier B; electrode plate (d2) of the 
same electrode -» electrode terminal (d2') -» amplifier D; electrode plate (a2) of electrode (8) -> 
electrode terminal (a2') -» amplifier A; electrode plate (c2) of the same electrode -»• electrode 
terminal (c2') -> amplifier C. 

Figure 4 is a block diagram illustrating the switching drive means which drives and 
switches the liquid-crystal cell, a main component of this invention. 

After the stereoscopic video signal (TV signal) prepared in the field sequence applied to 
input terminal (15) is sent to video amplifier (16), the composite signal is sent to synchronization 
separating circuit (17), where the vertical synchronization signal (V-sync) shown in Figure 5(A) 
is extracted. This vertical synchronization signal is applied to field identification circuit (18), 
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which generates the field identification signal (shown in Figure 5(B)) for separating the 
composite signal into the even-numbered fields of the video signal for the right eye and the odd- 
numbered fields of the video signal for the left eye. This field identification signal is sent in 
parallel to delay circuits (19), (20), and (21). The field identification signal sent to delay circuit 
(19) is delayed by 1/4 field. Similarly, the identification signal sent to delay circuit (20) is 
delayed by 1/2 field; and the identification signal sent to delay circuit (21) is delayed by 3/4 
field. 

When the identification signal from delay circuit (19) and delayed for 1/4 field is sent to 
monostable multivibrator (22), signal LVi (shown in Figure 5(C)) is output, and signal LVi is 
sent to amplifier A. In this way, electrode plate (al) ((a2)) of electrode (4) ((8)) operates at the 
same time. Then, in the same way, the identification signal from delay circuit (20) and delayed 
by 1/2 field is sent to monostable multivibrator (23), and signal LV 2 (shown in Figure 5(D)) is 
output, signal LV 2 is sent to amplifier B, and electrode plate (bl) ((b2)) of electrode (2) ((6)) 
operates at the same time. The identification signal from delay circuit (21) and delayed by 3/4 
field is sent to monostable multivibrator (24), signal LV 3 (shown in Figure 5(E)) is output, signal 
LV 3 is sent to amplifier C, and electrode plate (cl) ((c2)) of electrode (4) ((8)) operates at the 
same time. 

Also, amplifier D directly applies the field identification signal from field identification 
circuit (18), and in this way, electrode plate (dl) ((d2)) of electrode (2) ((6)) operates at the same 
time. 

Reproduction of the stereoscopic image is achieved as the stereoscopic video signal is 
reproduced alternately in field sequence, with the even-numbered fields of the video signal being 
for the right eye and the odd-numbered fields of the video signal being for the left eye. 

Consequently, in reproduction of the even-numbered fields as the video signal for the 
right eye, the image on the image receiving tube for the right eye passes through the polarized 
screen and is incident on the liquid-crystal cell. 

Figure 5 illustrates the waveform that indicates the relationship among the odd-numbered 
and even-numbered fields and signals LVi-signal LV 4 . Figure 6 is a diagram illustrating the 
change in polarization direction in the image receiving tube during field periods a-d shown in 
Figure 5. Figure 7 is a diagram illustrating what is seen through polarization eyeglasses (26) 
when looking at the apparatus shown in Figure 2. 

As shown in Figure 5, in interval (a) of the 1/4 field at the start of reproduction of the 
even-numbered field, reproduction of the image receiving tube becomes reproduction of the 
image's upper section A (LVi), corresponding to electrode plates (al), (a2), and the liquid- 
crystal cell is in the polarization state shown in Figure 6(A). Because the polarization direction of 
the image of the portion of A (LVi) is identical to the polarization direction of right-side lens 
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(26a) of polarization eyeglasses (26), it passes through right-side lens (26a) and is received by 
the right eye. However, because it differs from the polarization direction of left-side lens (26b) 
by 90°, the image does not pass through left-side lens (26b), and it thus is not received by the left 
eye. 

When the even-numbered field signal is in interval (b) of 1/4 - 1/2 field, reproduction of 
the image receiving tube moves to reproduction of the portion of second section B (LV 2 ) of the 
image, corresponding to electrode plates (bl), (b2), and, liquid-crystal cell (10) becomes 
polarized as shown in Figure 6(B). Because the polarization direction of the image of the portion 
of B (LV 2 ) is identical to the polarization direction of right-side lens (26a), it passes through 
right-side lens (26a) and is received by the right eye. At the end of reproduction, the liquid- 
crystal cell of the portion of the image's upper section A (LVj) has its polarization direction 
changed by 90°. Then, it enters the mode for reproduction of the next arriving odd-numbered 
field. 

In interval c of 1/2-3/4 field at the start of reproduction of the signal of the even- 
numbered field, reproduction of the image receiving tube moves to reproduction of the portion of 
the third section C (LV 3 ) of the image, corresponding to electrode plates (cl), (c2). At this time, 
the polarization direction of the liquid-crystal cell becomes that shown in Figure 6(C). Because 
the polarization direction of the image of the portion of C (LV 3 ) is identical to the polarization 
direction of right-side lens (26a) it passes through right-side lens (26a) and is received by the 
right eye, just as explained above. At the end of reproduction, the liquid-crystal cell in the 
portion of second section B (LV 2 ) has its polarization direction changed by 90°, and it enters the 
mode for reproduction of the next arriving odd-numbered field. 

In interval d of 3/4-1 field at the start of reproduction of the signal of the even-numbered 
field, reproduction of the image receiving tube moves to reproduction of the portion of the lower 
section D (LV 4 ) of the image, corresponding to electrode plates (dl), (d2). At this time, the 
polarization direction of the liquid-crystal cell becomes that shown in Figure 6(D). Because the 
polarization direction of the image of the portion of D (LV 4 ) is identical to the polarization 
direction of right-side lens (26a), it passes through right-side lens (26a) and is received by the 
right eye just as explained above. At the end of reproduction, the liquid-crystal cell in the portion 
of third section C (LV 3 ) has its polarization direction changed by 90°, and it enters the mode for 
reproduction of the next arriving odd-numbered field. 

As explained above, the polarization direction of the liquid-crystal cell is changed by 90° 
as reproduction moves sequentially from the upper portion of the image receiving tube to the 
lower side corresponding to signals LV1-LV4, and when it enters the mode of reproduction of the 
odd-numbered field of the video signal for the left eye, the operation of the liquid-crystal cell 
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starts from the state in which the polarization direction shown in Figure 6(A) is entirely changed 
by 90°, and the reproduction mode for the left eye is entered. 

In this way, with reproduction performed sequentially from the upper portion to the lower 
portion of the image receiving tube, the polarization direction of the liquid crystal is changed 
sequentially for 4 even-numbered fields and 4 odd-numbered fields, so that the image for the 
right eye and the image for the left eye are alternately reproduced for every 1/60 sec. The image 
is seen through right-side lens (26a) and left-side lens (26b) of polarized eyeglasses (26) shown 
in Figure 7, and the stereoscopic image is observed. 

Effect of the invention 

As explained above, for the stereoscopic reproduction device for a television receiver of 
this invention, it is possible to ease the requirement for high-speed response in switching the 
polarization direction, by comparison to the polarized screen of the conventional device. More 
specifically, the response can be more than 5 times slower. For example, there is no need to 
perform switching within the vertical blanking period of the TV image (2 ms for the NTSC 
format), so that good stereoscopic reproduction images free of flicker can be obtained even by a 
liquid crystal or the like with a slow response. 

Brief description of the figures 

Figure 1 is a cross section of the liquid-crystal cell as a main component of this invention. 
Figure 2 is a diagram illustrating the liquid-crystal cell as it is used. Figure 3 is a diagram 
illustrating the relationship between the 8 electrode terminals of liquid-crystal cells (10) and the 
effective viewing area of the image receiving tube. Figure 4 is a block diagram illustrating the 
switching drive means which is another main component of this invention and drives and 
switches the liquid-crystal cell. Figure 5 is a waveform diagram illustrating the relationship 
among the odd-numbered and even-numbered fields and signals LV1-LV4. Figure 6 is a diagram 
illustrating the change in the polarization direction on the image receiving tube during field 
intervals (a)-(d) shown in Figure 5. Figure 7 is a diagram illustrating what is seen through 
polarization eyeglasses (26) when looking at the apparatus shown in Figure 2. 
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